Cross-tolerance between mu opioid and alpha-2 adrenergic receptors, but not between mu and delta opioid receptors in the spinal cord of the rat.
Intrathecal administration of morphine, Tyr-D-Ser(otbu)-Gly-Phe-Leu-Thr or dexmedetomidine for 5 to 10 days rendered rats tolerant to the test drug as measured by both behavioral and electrophysiological tests. Tolerance to the alpha-2 adrenergic agonist dexmedetomidine required a longer induction time and was not as pronounced as the tolerance to the opioid agonists, probably because lower doses of dexmedetomidine relative to the ED50 dose were used to avoid sedation. In the behavioral studies we used the tail-flick test and in the electrophysiological studies recordings were made from dorsal horn nociceptive neurons under halothane anesthesia. After completion of the behavioral testing the same animals were then used in the electrophysiological study. Cross-tolerance developed clearly between the mu opioid agonist morphine and the alpha-2 adrenergic agonist dexmedetomidine, whereas no cross-tolerance was seen between the delta opioid agonist Tyr-D-Ser(otbu)-Gly-Phe-Leu-Thr and either morphine or dexmedetomidine. This is further evidence to support the assumption that in the dorsal horn the mu opioid and the alpha-2 adrenergic receptor are linked functionally, whereas the delta opioid receptor operates independently. These results have also important clinical implications indicating the potential of delta opioid agonists to restore analgesia in a morphine-tolerant patient.